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Mechanical recycling of flexible plastics Determination of regranulates’ polymeric composition [3]
In this PhD research a criteria to quantify the recycling quality for flexible plastics is developed. This quantification covers An artificial-intelligence (Al) assisted technique is developed which
both the material processability and film performance aspects. The emphasis has been on the recycling of flexible accurately determines the composition of blended PE/PP samples by
polyethylenes (PE) and the influence of polypropylene (PP) as a cross-contamination polymer. A survey is also conducted acquiring thermograms via differential scanning calorimetry (DSC).
on the efficiency of a recently developed recycling process with improved pretreatment and regranulation features.
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Investigation into an improved mechanical recycling process for Macromolecular structure, rheology, processing condition, and morphology correlations in blown film
post-consumer flexible plastics extrusion (BFE) process [4]
An improved mechanical recycling scheme (developed by CEFLEX and In this research a methodology to determine the recycling quality upon BFE, from the both processability and
called Quality Recycling Process (QRP)) is investigated in this research and product’s performance perspectives, is developed. The influences of macromolecular architectures, rheology,
shown to be able to deliver recyclates of higher technical quality at a processing condition, and morphology on each other and on Recycling Quality is explained.
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 Material Flow Analysis and Recycling Performance [1]
20.000 ton per year
Bales rich in PE Film

(e.g., DSD 310-1)

[==p
(an)

WAXS
N
o
no
o
o

h [MPa
W
(%]
—
[%a]
o

_- 700 -
N 600 -
] | | 500
30 — o R |

400

Total elongation [%]
E modulus [MPa]

Tl ] : — 1. E ] 1 100 |
Tier-1 recycling g S 2 < 207 500
for PE Film 7 PE Fitm ” Z 151 200 -
Natural bales | y /h/ID S 0] 50 1
Natura/ ~ 100 -
5.219 ton/year 543 B LDPE14 LDPE2] LLDPE4 5 ]
ton/year 4,676 ton/year 0- 0 0
Morphol %[ i
------------------- orphology :
Tier - 2 recycling erformance
i for PE Flex bales T2 rPE F/eX ‘) —— LDPE14 \_ J
e Pd 08 - —— LDPE21 /I\
-------------- —— LLDPE4
; 9,878 ton/year (" ) . LDPE14 . LDPE2] . LLDPE4 Stability
Sorted Bales 12.783 ton/year 2,804 %81 i o
from MRFs ton/year Process 2 Processability © © P .
20.000 ton per year . . yield: 66% % 04 Molecular \ J =, . . :z
Bales rich in PO Film \ Tier -1 recycling < < /l\ 5 69%
(e.g., DSD 323-2) - forPPFilmbales | =&, e = Characteristics ~ . . .
907 rPP Film 0 k h
_] 3.781 tonvyear tonfyear M 0 T~ RhGOlogy 5 a5 s 4 s s 2 25 3 4 s %52 o253 4 s or ower
¢ 2874 tonlyear " ) BUR BUR BUR
. N 09090909 Um— e
Tier - 2 recycling s : _ 2 o — b\ ¢
for. Po new ba|eS (.’ T2 I’PO NeW \:I Absolute MWD (log M) [M in g/mol] ] iyt .
e - = \A\ 3
L 8,953 ton/yvear % / \&A = AN =
13.780 ton/year 4,826 — 5 \ g =
______________ ton/year \:: X .
Sorted Bales QRP Additional Fferrous,' Residual Ns - A us - S N8 4
from MRFs Son‘ing EE;Z’ue treatment Strain Rate [s7] Strain Rate [s] Strain Rate [s7]
_______________ ' 136719
| 4, 438 ton/year ton/yvear ) . . ; ] ]
e e e Figure 5: Hierarchy of correlations from molecular features of polymer to the final performance of the plastic films,
Residue egranulates . . . . o1
=POBack  ERPEFmOMers £ PE Flex Regranuates the links are supported by Chromatography, Extensional Rheometry, Deformation Profile and Processability
B PE-Rigids 2 PP-Film Transparent 3 PP Film Regranulates
e et s Mapping, X-ray Spectroscopy, and Mechanical Tests

Figure 2: Material flow in QRP for post-consumer flexible plastics

e Quality Evaluation and Economic Assessment [2]

The last piece of the puzzle

E Modulus —
‘0 I A survey into the recycling quality upon BFE of PE when contaminated with PP is being conducted. In this part of the
o PEFIm Natural research the correlations in Figure 5, will be made for industrially relevant compositions of PE flexible streams [5].
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